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Carbon Change
. X i ithil -| . vitiag i in i i +  Carbon change factors were estimated three ways: L )
. Greenhouse Gases _I(;izr;azd:(:sc cij ﬁgzng; é?r\]/:ggl)éy within CanAG-MARS uses /-\_ctl\_/flpes {nccluﬂed in |nvent?ré/ wecr‘ef thc\ﬁ? fﬁr \Aclplglh et * Using Century version 4 « Emissions from clearing forests to make more

— Required under the United Nations Framework ) inting - 2'\?;:;%?; change expected and for which activity data ~ For tillage and annual-perennial conversions agricultural land have often exceeded the sink from
Convention on Climate Change (UNFCCC) and + Basic equation: oh . f bare fal +  Empirical increasing SOC

— Required under Kyoto Protocol (KP) AC=FxA 1) — Change In area of bare fallow - For cultivated histosols (only 16 200 ha in Canada, X . . . .

) L " : " " factor = 18.4 Mg CO2 ha* yr from IPCC 2006 — Reducing this is greatest opportunity to increase sink
« When cropland management and/or grazing land where AC is the 0-30 cm C change for a specific year — Change in proportion of annual to perennial crops Rovised Guidelines (IPcC )érooe)) g. g .pp X vy N
management elected (Mg) F is the factor (coefficient) of carbon change (Mg — Change in tillage system + Combination of empirical and Century + Compared with 1990, Canadian agricultural soils have

— Must follow Good Practice Guidance for Land Use, hatyrt) and A is the area (ha) of change in land — Cultivation of histosols (organic soils) - ggﬁl(iu\nmsge '55‘; ;ren'gl‘riwﬁslkdata to scale C change, become and increasing net CO, sink because of both
(Lhind//fUSe‘Change.‘and F‘;/resglri’/('PﬁC 500?){ m) management or land use (LMC) over one year (ha yr-). — Change in woody biomass for fruit trees, vineyards, _ Fal\ow“;hanges grassiand and forestiand SOC decreasing sources and increasing sinks.

'Www.lpcc-nggip.iges.or. | ublie uluct uluct.htm, . . . - - .
prmLIpee TG ges orippURICiOpgLEToRd  For soil organic C (SOC). change | v CanAG and Christmas tree plantations change — Net sink less than 2% of total national emissions
* Sustainability Indicator or soil organic C (SOC), change in year, Y, CanAG- — Land-use change from forestland to cropland and alculati ; ; i ; ;
i i MARS considers LMC from 1952 to inventory year. Calculations « National sink mainly from reducing bare fallow and tillage

— Already used in Canada as indicator to help assess Each vi £ LMC h Cch f H . grassland to cropland : " d
regional and national sustainability of agricultural ach vintage of as own C change factor. Hence: in western Canada
practices for domestic policy purposes Y Activiti tincluded in agriculture C inventory b . g%csghjgg%‘e”;;lggg“@?d tofollow first-order kinetics
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« Accounting for C change part of Canadian Agricultural . ACY =y ( Fy X Ay] %) ineaggéisatréoagi‘\:/iltjy gatg agriculture ¢ inventory because
Greenhouse Gas — Monitoring, Accounting, and y=1' . - - ASOC, (y)=ASOC, x[1-exp(—kxy)| (3) it
Repong Sysiem CANACARS) o change . ~ Change e appicaton s of sptc =056, 0]

— Collaborative project between Agriculture and Agri- * where AC, is C change in year Y, ’\';V is the factor of C amount, type %, management %f cover Crgps andlor where ASOC, ,c(y) is the SOC change (Mg ha) from — Clearing
Food Canada and Environment Canada and Natural change for year Y resulting from LMC that occurred in green manure crops, cﬁange in management of tame alMC |ha:: ocr(‘:uvredt years ago, Sm%cw‘é"ﬁx Clss:hed - o forests for
Resources Canada yeary, and A, is the area of LMC that occurred in year y. pastures and haylands, change in irrigation regime, P e a#e,?ﬁ;“[m?;nd e oy :_ agriculture,

change in soil erosion and/or deposition rates, rate parameter (yr?). H reducing
change in non-forest woody biomass on current or . - il
; «  From equation (3), the F for C change for year y-1toy tillage
abandoned agricultural land is: ' o : intensity,
System Schematic « Activities not includ_ed because of inadequ_latg _activity ‘ _ASOC| 1 ax *[exp(ko(y-D)-exp(—kxy)] @ o L H H i i H H H ;:ﬁg;u;g\?: ©
data and limited evidence that would be significant C y y—(y-1)
= h — the largest
+ Nation ¢ ange. . effects on
o Lo e (60 gl l — Grazing on extensively managed rangelands, change = C emissions
O ovaon cand aaase -\ Actty Daabases in type, cultivar, or management, other than tillage s Century SIS (positive
\ ‘_ system, of annual crops simulations ———— - raarseorao, values) and C
for base and S sinks
Province substituted - = 5 _
- + e I « Activity data of the areas of LMC is derived primarily crop and - (negative
= from the Census of Agriculture with supplementary data managerment values).
Estimators for Deriving Spatial Agricultural -..V from various st_Jrveys of agricultural ma_magemgnt and
i € Change Factors l Activity Database - peion o Reporting Zone earth observation. The Census of Agriculture is .
(Group of SLC Polygons) conducted every 5 years with 2006 being the most -
recent. = - ' - Excluding land-
3 . 2 a @ @ = W use changes
Tims i since Land Mamagemert Chiange |
. M . E:E e ; - Canada’s
F mineral soils
- ¥ Activities linked to C Factors GHG Account - Parameters have been an
For SLC polygon - for equation - ! e ]
®) increasing sink
a fes“m‘ah'e" - since 1990.
The basic georeferenced analysis units are_the Soil i: diference [
Due to climatic and soil limitations, only 7% of Canada’s land area (the shaded Landscapes of Canada (SLC) polygons which are 1 H between
portion) is used for agriculture. About 80% of the agricultural land is in the prairies about 1 000 to 100 000 ha. Agricultural activity data i ggg?:d =
of western Canada. . " -
for the SLC polygon is spatially referenced but not 10 i R haf,e‘?"‘dd
spatially explicit. The results can be scaled up to —FALLOW . Fete - = - Y -
reporting zone, provinces, or the nation through the B 8 5
ecostratification framework. = a — .
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Ecoregion « The national C change inventory involves about one ear 5 decrease L 2 ”E‘, .__j “ﬁ: ‘.:'- >
million uncertain quantities. Uncertainty analysis was Area of bare fallow has been decreasing since 1960s 7 with time B 3 :
Ecodistrict accomplished using a combination of Monte Carlo = f‘l'A‘Cce H oy
method of drawing randomly from the probability ¢ _ —
distributions and analytical mathematical solutions of = 0 om0 1m
Soil Landscapes uncertainties. ] '_ iy d';m o0 C-h i
of Canada e —— Most of the prairies of western Canada have been a Most of the eastern Canada is a C source
C sink in recent years because of decreasing area of in recent years because of switching from
1:1,000,000 ® Regional Average C change Factors bare fallow, decreasing tillage intensity, and pasture and forage to annual crops with
switching from annual crops to more pasture and only modest reduction in tillage intensity to
[y ——— 5o ) counteract this source (bare fallow is
. RN « The approach provides a good representation of the unimportant in eastern Canada).
Canada’s land is subdivided in a hierarchical ecostratification, the National e combinations of agricultural practices and initial soil C
Ecological Framework, which provides the systematic basis for scaling spatial = Y level that exist at regional (veponln? zone) scale but
information. The hierarchical ranges of ecozone, ecoregion, ecodistrict, and <20 -7 c. unlikely to be good representation for a particular SLC
Soil Landscapes of Canada provide increasing scale and distinction of biotic < —FRT ‘. polygon. TherefOLe, me‘ag facwdrls "ée'e, der‘lved for entire SU mmary
(€9 soil, vegetation) and abiotic (¢.g., climate, topography) features and S — T . SLC Sehygona, | cppiec to ndvidualsoll components
o . polygons.
information. = .
0 s, « Canada’s agricultural C inventory is data intensive
Example C Change Factors « Canada'’s soil is an increasing sink from 1990 to 2005
s A\',Zcfgw « Greatest opportunity to increase sink comes from
ASOC, k - N
- regon | e e0ement s | oy | ighatyry - De(_:reﬁsm? Ithedclearmg of forests to produce new
1051 1961 1971 1081 1991 2001 East- CTtoNT 50 |00250| 010 agricultural fan .
Year Central | Inc. perennials 382 [oo2a7] o074 — Switching from annual crops to perennial crops
Thi h b i tant reducti in till intensi Subhumid | CT to NT [ 65 Joozss] o014 = Reduging bare fallow
ere have been important reductions in tillage intensi i i
. decad P g ty Prairies | Dec barefalow | 131 |0.0805| 030 — Reducing tillage
In recent decades [inc-peremnials | 204 Jooess] " oss « Improvements to inventory will come primarily from
improving agricultural activity data
Semiarid | CTtoNT [ a9 TJoozi] o010
Prairies | Dec.barefalow | 131  |0.0305] 030
[inc.perennials | 261 00281 0556
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